Introduction
During earlier studies on the occurrence of flavonoid aglycones in farinose fern frond exudates it has become obvious that in some species these lipophilic materials also contain terpenoids, some times in considerable amounts [1, 2] . For N otho laena Candida (Mart. & Gal.) Hook. var. copelandii (C. C. Hall) Tryon we earlier reported the major triterpene constituent to be 6a-acetoxy-16ß,22-dihydroxyhopan-24-oic acid [3] . Now two prod ucts with cycloartane skeleton have been identi fied from the same species. From the frond exu date of Notholaena rigida Dav. two triterpenes have been reported recently [4] , one with a dam marane skeleton and the other with a cyclolanostane skeleton. One further product has now been identified from the same material. The frond exu date of N. schaffneri also yielded a triterpene. Herein we report the structure elucidation of these products by detailed spectroscopic studies.
Materials and Methods
N o th o la e n a C a n d id a var. C a n d id a was collected in Costa Rica in 1979 by L. D. Gomez P. N. r ig id a was collected in May 1983 in Edo. Tamaulipas, Mexico (for details see [4] 
Results and Discussion
Compound 1 is a triterpene belonging to the cycloartane group, based on the two one-proton doublets ( / = 4 Hz) observed between 0.3-0.6 ppm. Its 'H N M R spectrum also shows two methines geminal to oxygen-linked substituents (multiplets between 3.2-3.4 ppm) and six methyls, one of them as a doublet which must be located in the side chain. Its MS shows a small molecular ion at m /z 490, thus providing a molecular formula of C30H 50O 5, and three consecutive losses of water, suggesting the existence of an additional hydroxyl attached to a quarternary carbon. The 'H-decoupled 13C N M R spectrum (see Table I ) is in accord ance with such assumptions, showing three oxy gen-linked carbons (peaks between 70-80 ppm), one of them quarternary, while the lost methyl appeared as a carboxyl group at 177.81 ppm.
At this point, we can assume that the methyl doublet must be located in the side chain (C-21) and the tertiary hydroxyl in a 2 -hydroxy isopropyl group. The multiplicity of the proton at 3.37 ppm suggests that it has the ß-stereochemistry while no location is definite for the remaining hydroxyl and the carboxyl group.
Reviewing the literature published for related cycloartanes having three hydroxyls and one car boxyl group, we found that the 13C N M R data of 1 closely correlates with that reported for protolyofoligenic acid, an unusual triterpenoid which has only been previously isolated from Lyonia ovalifolia leaves [6 ] . Minor differences between spectro scopic data must be assumed due to different sol vents used. A 24 R stereochemistry is also assumed for 1 as in protolyofoligenic acid, due to the ob served multiplicity of the H-24 proton (broad doublet, J = 7.0 Hz). This is the same phenome non as that observed previously in the correlation of this acid with cycloartenol [7] .
Compound 2 , C 3 2 H 520 4 , is another cycloartane type triterpenoid (two one-proton doublets, J = 4 Hz, at 0.30 and 0.52 ppm) apparently related to 1 Values with the same superscript may be interchanged in the same column.
but showing clear differences in its 'H N M R spec trum. Thus six methyls are also observed but two of them are now doublets, probably due to the iso propyl end of the side chain, and a singlet attribut ed to an acetoxy group is seen at 2.08 ppm. A low field multiplet is observed at 4.70 ppm whose mul tiplicity suggests a 3 ß-hydrogen geminal to the acetoxy group. The MS shows a small molecular ion at m jz 500, a prominent peak at m jz 440 (34%) arising from a loss of acetic acid, and a base peak at m /z 43. Its I3C N M R spectrum (see Table I ) con firms the above facts, showing only one oxygenlinked carbon (C-3, 78.82 ppm) and two carbon yls, one the expected acetyl (170.8 ppm) and the other a carboxyl group at 182.99 ppm correspond ing to the lost methyl.
A comparison of related carbons for 2 and 1, as well as the absence of the methyl doublet (C-21) in the 'H N M R spectrum of 2 led us to assume that the acid group is located at C-21. Thus, the com pound must be assumed to be 3a-acetoxy-9,19-cyclolanostan-2 1 -oic acid, which is described for the first time herein as a natural product.
Compound 3 shows very similar chromato graphic behaviour to 2. However, its 'H N M R spectrum, which indicates a cycloartane skeleton with 6 methyls, two of them more shielded and ap pearing as doublets, shows some characteristic dif ferences from the former. It has no low field shift ed protons nor methyl singlets indicative of acet oxy groups and the two one-proton doublets corresponding to the cyclopropane ring are shifted to 0.52 and 0.81 ppm, respectively, typical for cycloartane triterpenoids having a keto group at C-3 [8 , 9] , In this way, the deshielded multiplet at 2.69 ppm is assigned to the H-2 ß based on its split ting pattern and its position adjacent to the car bonyl. The MS shows a relatively intense molecu lar ion (M + 456, 25%) providing a molecular for mula of C30H 4 8 O 3 whilst no losses of water are observed. Finally, the 13C N M R spectrum (Table  I) confirms the above-mentioned facts. No sp3 oxygen-linked carbons are observed (no peaks be tween 51-100 ppm) while two carbonyls are pres ent, one of them corresponding to the carboxyl group located at C-21 (182.163 ppm) and the other (216.44 ppm) to the expected keto group at C-3. The structure of 3 is assigned, therefore, as 3-keto-9,19-cyclolanostan-21-oic acid which is reported for the first time in nature.
Compound 4 differs from the three previous tri terpenoids in many spectroscopic features. Its 'H N M R spectrum shows eight shielded methyls, all singlets, between 0.85-1.2 ppm and two deshield ed methyls (2.01 and 2.04 ppm) which are attribut ed to two acetoxy groups. Three one-proton multiplets at low field are observed, one of them at 3.65 ppm, attributable to a methine geminal to an ether linkage, and two more at 4.48 and 4.83 ppm, methines geminal to the acetoxy groups. The 13C N M R DEPT subspectra (Table I ) reveal five C -O carbons (peaks between 70-85 ppm) and two car bonyls corresponding to the expected acetates. Thus, the existence of a cyclic ether and a tertiary hydroxyl is assumed in accordance with the 'H N M R multiplet at 3.65 ppm and the two shifted methyls at 1.18 and 1.19 ppm which must be those corresponding to a 2 -hydroxyisopropyl group. The 13C N M R spectrum is practically the same as that reported recently for compound 4 a , a dammarane triterpene isolated from the frond exudate of Notholaena rigida [4] , except for minor differ ences for carbons in the A-ring, notably in the neighbourhood of C-3 where the additional ace tate is located. The MS shows no molecular ion for the expected molecular formula of C 3 4 H 560 6, but a small peak at m /z 542 from a loss of water. How ever, three consecutive losses of 59, 60 and 60 a.m.u. reveal the loss of the hydroxyisopropyl group and two molecules of acetic acid from the corresponding acetates. 
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